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(57) Abstract: The invention dijscloses a method for preparing the 
intermediate 2-(23-dichlorophenyl)-2-(aniinoguanidine) acetonitrile 
of formula (II), which comprises the reaction of 2,3-dichlorobenzoyl 
cyanide with aminoguanidine bicaibonale in non-aqueous medium in 
the presence of methanesulphonic acid, which produces good yields 
and short reaction times. Said intennediate is useful for preparing 
3,5-diamino-6-(23-dichlorophenyl)-l,2,4-triazine of formula (I). The 
invention also relates to a method for preparing (I) with high purity. 
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Process for preparing a pliarnaoeutically active compound 
and for preparing its intermediate 

5 

Field of the invention 

This invention relates to a new method for 
preparing an intermediate useful in turn for preparing a 
pharmaceutically active con^und with antiepileptxc 
10 properties, and a method for making said pharmaceutically 
active compound. 

Background of the invention 

Patent EP 21121 describes 3, 5-diamino-6- 
15 (substituted phenyl)-l,2,4-triazines which are active in 
central nervous system disorders such as psychiatric and 
neurological disorders, and are particularly useful as 
anticonvulsants, for example in the treatment of epilepsy. 
Of these, the preferred coii?)Ound is 3, 5-diamino-6- (2, 3- 
20 dichlorophenyl)-l,2,4-triazine, of formula (I): 




This con^KJund is commonly known as lamotrigine 
is marketed as an anti-epileptic drug. 
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The said European 
preparation of lamotrigine 
dichlorobenzoyl cyanide with 
give the intermediate 
5 (aminoguanidine) acetonitrile. 



patent discloses the 

by the reaction of 2/3- 
aminoguanidine bicarbonate to 
2- (2, 3-dichlorophenyl) -2- 
of formula (II) : 




(II) 



which by cyclisation, in an aliphatic alcohol under reflux 
10 in the presence of a strong base, yields lamotrigine. 

The preparation of the intermediate of formula 
(II) by reaction of 2, 3-dichlorobenzoyl cyanide with 
aminoguanidine bicarbonate is carried out in said patent 

15 EP 21121 in an aqueous solution of nitric acid in the 
presence of dimethyl sulphoxide. Subsequently, patents EP 
247892, EP 963980 and WO 0035888 described the same 
reaction for preparing the intermediate of formula (II)/ 
but in this case in an aqueous solution of sulphuric acid 

20 and with acetonitrile as solvent. 

The method described for preparing said 
intermediate nevertheless has disadvantages of an 
environmental type^ since it uses solvents such as 
25 dimethyl sulphoxide and acetonitrile, and of an economic 
type due to it being an excessively slow reaction. In the 
aqueous medium in which the reaction is carried out and 
under the conditions described in that method, the 2,3- 
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dichlorobenzoyl cyanide has a tendency to hydrolyse and 
its reaction with aminoguanidine bicarbonate is too slow, 
requiring 2 to 7 days, after which time the yield obtained 
is only 15% to 60%. 

^ European patent application EP 1127873 has the 

object of improving said method for preparing the 
intermediate by carrying out the reaction in a non-aqueous 
medium using polyphosphoric acid and with acetonitrile as 
10 solvent. However, this method still presents the same 
environmental disadvantages, since it also uses toxic 
solvents, as well as economic disadvantages in that, 
although the reaction time has been reduced to 
approximately 20 h, the reaction remains slow. 

international patent application WO 0149669 
describes the same reaction for prei>aring the intermediate 
of formula (II) using 2,3-dichlorobenzoyl cyanide and 
aminoguanidine bicarbonate, but in this case in the 

20 presence of concentrated sulphuric acid and p 
toluenesulphonic acid in toluene at 80»C. Although under 
such conditions a reduced reaction time is achieved, it is 
nevertheless necessary to employ high ten?>eratures, with 
the disadvantages this entails, such as- the formation of 

25 decoic^josition or degradation by-products. Moreover, this 
method still has disadvantages of an economic type, since 
the yields obtained are of the order of 50%. 

Furthermore, in the methods described above for 
30 preparing the intermediate, once the reaction has finished 
the acid suspension is filtered directly, without taking 
into account the traces of hydrogen cyanide produced as a 
reaction by-product. 
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The preparation of lamotrigine by cyclisation 
of the intermediate of formula III), as noted above, was 
initially disclosed in patent EP 21121, refluxing in an 
alcohol in the presence of a strong base. This cyclisation 
5 reaction was subsequently disclosed in aliphatic alcohol 
under reflux in the absence of a base in the following 
European patents: EP 247892, EP 963980, EP 1127873. 
However, in order to prepare an end product of high 
purity, patents EP 963980, WO 0035888 and WO 0149669 
10 disclosed that following such cyclisation one or more 
steps of recrystalllsation are required, with the 
disadvantages this involves, such as yield losses, 
following which disclosed purities of only 99.1%, or at 
best 99.7%, are achieved. 



Due to all this, and taking account of the prior 
art described, it is still necessary provide a method for 
preparing the intermediate of formula (11) and, therefore, 
of preparing lamotrigine, which is fast, cheap, safe and 
20 offers good yields. 

Desoriptlon of the invention 

A first aspect of this invention is to provide a 
new method for preparing the intermediate 2-(2,3- 
25 dichlorophenyl)-2-(aminoguanidine)acetonitrile, of formula 

(II) : 



15 




(II) 
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which comprises the reaction of 2 , 3-dichlorobenzoyl 
cyanide with aminoguanidine bicarbonate, characterised xn 
that it is carried out in a non-aqueous medium m the 
5 presence of methanesulfonic acid. 

surprisingly, the authors of this invention have 
found that the use of methanesulphonic acid in preparing 
the intermediate of formula (II) means that the presence 
10 of other solvents as reaction medium is not required, for 
the acid itself acts as reaction medium, giving rise to 
good yields and shorter reaction times. 

The method of the invention thus overcomes the 
15 problems related with the use of solvents not recommended 
for use on an industrial scale due to their harmful 
effects for the environment- The method also allows the 
reaction volume to be reduced. 

20 Alternatively, it is also possible to dissolve the 

initial reagent, 2, 3-dichlorobenzoyl cyanide, in a solvent 
that permits the preparation of concentrated solutions of 
2, 3-dichlorobenzoyl cyanide and in which the intermediate 
of formula (II) is not soliable, such as toluene. 

Although the method of the invention can be 
carried out within a teii¥)erature range of 20-80«C, it is 
preferable for the reaction to take place at a temperature 
between 30" and 60'C. This means it is a reaction that 
30 occurs at low temperatures and is, therefore, a cheaper 
method. 

Advantageously, the method of the invention 
permits preparation of the intermediate of formula (ID 
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With high yields, of the order of 80%, at low 
temperatures, and in only some 5 h. 

Preferably, the method of the invention comprises, 
5 once the reaction has finished and before filtering and 
isolation of the intermediate 2- (2, 3-dichlorophenyl) -2- 
(aminoguanidine)acetonitrile, of formula (II), by 
conventional methods, an additional step that comprises 
the addition of water and subsequent adjustment of the pH 
10 of the medium until a pH higher than the pKa of the 
hydrogen cyanide (9.31) is achieved. 

Preferably, the pH is adjusted by adding an 
aqueous solution of a strong base such as sodium 
15 hydroxide. 

Advantageously, the fact that the pH of the medium 
is adjusted to a pH higher than the pKa of the hydrogen 
cyanide allows the traces of hydrogen cyanide produced m 
20 the reaction to be neutralised, which ensures filtering 
and isolation of the reaction product under safe 
conditions . 

This invention also relates to a method for 
25 preparing lamotrigine which comprises preparation of the 
intermediate of formula II as defined in the first aspect 
of the invention. 

A second aspect of this invention is therefore to 
30 provide a method for preparing the 3, 5-diamino-6- (2, 3- 
dichlorophenyl)-l,2,4-triazine, of formula (I): 
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(I) 

or a pharmaceutically acceptable salt thereof, which 
comprises the following steps: 
5 a) reaction of 2, 3-dichlorobenzoyl cyanide with 

aminoguanidine bicarbonate in non-aqueous medium in the 
presence of methanesulphonic acid, to give the intermediate 
2- (2, 3-dichlorophenyl) -2- (aminoguanidine) acetonitrile, of 
fonaula (II) : 

10 



CI 

N N 




NH2 



ON 

(II) 

b) cyclisation of the intermediate 2-(2,3- 
15 dichlorophenyl) -2- (aminoguanidine) acetonitrile of formula 
(II) in an aliphatic alcohol or in an aliphatic 
alcohol/water solution under reflux and, 

if desired, obtaining a pharmaceutically acceptable salt 
20 thereof. 



wo 2004/039767 



PCTAB2003/D04763 



8 

Preferably, said step b) is carried out by 

refluxing in an aliphatic alcohol. More preferably still, 
said aliphatic alcohol is chosen from between ethanol and 
isopropanol . 

5 

Advantageously, the preparation of 3, 5-diaIaino-6- 
(2, 3-dichlorophenyl)-l,2, 4-triazine of formula (I) from 
the intermediate of formula (II) prepared according to the 
first aspect of the invention,, permits a method to be 
10 carried out for preparing the compound of formula tl) with 
high yields and with a very high purity, even exceeding 
99.9%, without any need for recrystallisation. All it 
needs is a washing to eliminate possible colouration from 
the end product. 

15 



Exparimenlsl Part 

20 Provided below, by way of non-restrictive 

explanation of the invention, are the following examples. 

EXAMPUBS OF SYNTHESIS 

Exangale 1: 2- 12 . 3-dichlorophenvl> -2- (am inoquanidine) - 

acetonitrile 

25 400 g (2 moles) of 2, 3-dichlorobenzoyl cyanide are added 
to a mixture prepared from 333.6 g (2.45 moles) of 
aminoguanidine bicarbonate in 800 mL of methanesulphonic 
acid. The mixture is then heated at 45''C for 5 hours, 
cooled to 10°C and 2.4 L of water is added slowly, 

30 controlling exothermy at 20-30°C. The mixture is then 
adjusted to pH 11 with a 50% NaOH solution, filtered, the 
solid washed with water and dried at 45°C to yield 419.8 g 
(82%) of the product of the title. 



• m 
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NMR (DMSO), 6 (ppm) : 6,5- 6.9 (s, 4H, -N=C(NH2)2)/ 7.4 
(t, IH, ArH), 1.6 (d, 2H, ArH) . M.p.= leO-lBS'C. 

Exaiig>le 2: 2- (2 , 3-dichlorophenvl> -2- (^ "^ T,r%ry.ianidine) - 

5 acetonitrile 

To a mixture prepared from 4.2 g (0.031 moles) of 
aminoguanidine bicarbonate in 10 mL of methane sulphonic 
acid is added a solution of 5 g (0.025 moles) 2,3- 
dichlorobenzoyl cyanide in 5 mL of toluene. The mixture is 

10 heated at 45°C for 10 hours, cooled to lO^C and 30 mL of 
water added slowly, controlling exothermy at 20-30°C. The 
mixture is then adjusted to pH 11 with a 40% NaOH 
solution, filtered, the solid washed with water and dried 
at 45»C to yield 5.05 g (79 %) of the product of the 

15 title. 

Example 3; 3 . 5-diamino-6- (2 , 3-da.ciaoro phenvl ) -1 . 2 , 4 - 

triazine 

A mixture made up of 100 g of 2- (2, 3-dichlorophenyl) -2- 
20 (aminoguanidine) -acetonitrile cyanide as prepared in 
Example 1 and 1000 mL of absolute ethanol is heated under 
reflux for 6 h. After cooling to 0-5»C the mixture is 
filtered, the solid obtained washed with 500 mL of 
absolute ethanol \inder reflux and dried at SO'C in a 
25 vacuiam oven to yield 83 g (83%) of the product of the 
title. 

NMR (DMSO), 5 (ppm): 6.4 (s, 2H, -NH2) / 6.5-7.0 (s, 2H, 
-NH2), 7.3-7.5 (m, 2H, ArH) , 7,7 (d, IH, ArH) . M.p.= 
30 217'»C. 

Purity (HPLC) : exceeds 99 . 9% • 



Example 4: 3,5-dlainino-6- (2 , 3 -dichlorophenvl) -1,2,4- 

triazine 



• 
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Following the method described in Example 3, but 
using 1200 mL of isopropyl alcohol instead of the 1000 mL 
of ethanol, 90 g (90%) of the product of the title is 
obtained. 

5 

ia^n ^l«. Sr 3.5-d l amino-6-12,3-dicaaorophgnvl)-1.2,4- 
triazine 

Following the method described in Exanple 3, but using 500 
mL of isopropyl alcohol and 188 mL of water instead of the 
10 1000 mL of ethanol, 82 g (82%) of the product of the title 
is obtained. 

Example 6t 3,5-d±aiiiino-6- tf2.3-dicailorophenYl)-l,2,4- 
triazine 

15 Following the method described in Example 3, but using 
ethanol 96% instead of ethanol, 90 g (90%) of the product 
of the title is obtained. 
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1. A process for preparing the intermediate 2- 
(2, 3-dichlorophenyl) -2- (aminoguanidine) acetonitrile, of 
formula (ID : 




CI 

.N N 




CN 
10 

(II) 



Which comprises the reaction of 2 , 3-dichlorobenzoyl 
cyanide with aminoguanidine bicarbonate, characterised m 
15 that it is carried out in non-aqueous medium m the 
presence of methanesulphonic acid. 

2. Process according to Claim 1, characterised in 
that said reaction is carried out within a temperature 
20 range of 20 to 80**C. 

3 Process according to Claim 2, characterised in 
that said reaction is carried out within a ten«,erature 
range of 30 to 60 "C. 

25 

4 Process according to Claim 1, characterised in 
that, once the reaction has finished, it comprises an 
additional step that consists in: 
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i) addition of water; and 

ii) adjustment of the pH of the medium until a pH 
higher than the pKa of the hydrogen cyanide 
is achieved. 

^ 5, Process according to Claim .4, characterised in 

that in ii), said adjustment of the pH is carried out by 
adding a sodium hydroxide solution. 

10 6. Process for preparing the 3, 5-diamino-6- (2, 3- 

dichlorophenyl)-l,2,4-triazine, of formula (I): 




NH2 



(I) 

15 or a pharmaceutically acceptable salt thereof, which 
comprises the following steps: 

a) preparation of the intermediate 2-(2,3- 
dichlorophenyl)-2-(aminoguanidine)acetonitrile, of formula 

(II) , according to any of claijos 1 to 5; 
20 b) cyclisation of said intermediate of formula 

(ID in an aliphatic alcohol or in an aliphatic 
alcohol/water solution under reflux; and, 

if desired, obtaining a pharmaceutically acceptable salt 
25 thereof- 
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7. Process according to Claim 6, characterised in 
that said aliphatic alcohol used in step b) may be chosen 
from between ethanol and isopropanol. 



5 



